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Fig. 1 Location and tectonic framework of the Zhanhua Sag, Jiyang Depression
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Fig. 2 Integration stratigraphic column and cores or slices of the the lower Es'(the 1st Member

of the Eocene Shahejie Formation) in the Zhanhua Sag, Jiyang Depression
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Fig. 3 Distribution of hydrocarbon source rocks in the lower Es' in the Zhanhua Sag, Jiyang Depression
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Table 1 Organic geochemistry data of the lower Es' hydrocarbon source rocks in the Zhanhua Sag, Jiyang Depression

X TOC( %) S +S,(%o) FVIH “A” (%) HI(%0) Ro(%)
b EapE ] 2.83~7.56/4.36 28.6~72.6/41.6 0.23~1.26/0.61 42.4~89.6/58.2 0.37~0.89/0.56
IALHERA 3.52~9.85/5.58 36.5~89.6/53.1 0.28~1.89/0.83 56.4~115.5/71.6 0.56~1.18/0.81
DrA E B 4.13~12.48/6.87 43.5~105.6/61.6 0.35~2.36/1.14 87.6~134.3/98.4 0.54~1.12/0.79
MR 3.84~8.42/4.89 40.3~82.9/50.2 0.34~1.91/0.89 64.7~113.5/76.9 0.31~0.56/0.39

T e/ IME ~ R AB/ 4 {E



636 Mo R

2019 4F

& e

2

~

- .
560 wme .
W

c Det WD Exp
X BSE 105 171

10 pm

500 pm

&l 4 B BHIEIBA TR AL M B 7D — T BRI A A LA A AT
Fig. 4 Organic petrology characteristics of hydrocarbon source rocks in the lower Es' in the Zhanhua Sag, Jiyang Depression
(a) WMITUAHHUREUZ, (FF 38 H,1854.3 m) ;(b) J2AR¥E, (IRRF 27 H, 2157.5 m, x100, ) 5 (c) #1991 H:, 2848. Sm, x40, Hifr
J) 5 (d) FBTUAHIBABE, (9991 H, 2848.5m, x100, HI) ; (o) HAREE(ZE 9 H, 3010. 5m, x40, FfiIL) ; () BEH KT
PSP, AR T 1. 0% (IR 29 FF, 2660.3 m, x100, H )
(a) Orgganic lamina in oil shale, the Well Shao-38,1854.3 m; (b) stratiform algae, the Well Gunan-27,2157.5 m, %100, plane polarized light;
(e), (d) coccolithus in calcareous shale, the Well Bo-991,2848.5m, (c¢) %40 plane polarized light, (d) x 100, plane polarized light; (e)

codiaceae, the Well Lao-9, 3010.5 m, x40, plane polarized light; (f) algae and the exinite has weak fluorescence , maturity less than 1. 0%, the

Well Gunan-29,2660. 3m, X100, plane polarized light
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Table 2 Characteristics of hydrocarbon source rocks organic components in the lower Es’

in the Zhanhua Sag, Jiyang Depression

% I 4 B % Al o
D I —
TN ) AT | MR | RARRH | BRIE | CRBORIE | PmE | ik
(%) (%) (%) (%) (%) (%) (%)
" - 3.3~4.5 55.6~83.8 3.3~5.7 4.6~6.9 3.6~10.5 2.3~8.4 1.6~3.7
EAEE 3.8 69.1 4.2 6.3 7.5 6.1 3.0 / /
- 1.9~3.6 45.4~79.3 4.5~5.0 5.3~8.0 39~114 5.5~8.6 1.6~4.4 1.1~2.2 0.4~0.7
MALTER 2.7 65.2 4.7 6.9 7.7 7.2 3.2 1.8 0.6
. 22-42 | 46.7-80.6 | 42-52 | 45-90 | 37~123 | 5.2-96 18~49 | 1.3-20 | 0.1~08
3 H
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Fig. 5 Ro distribution of hydrocarbon source rocks in the lower Es' in the Zhanhua Sag, Jiyang Depression
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Fig. 6 Sterane and terpane characteristics of hydrocarbon source rocks in the lower Es' in the Zhanhua Sag, Jiyang Depression
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J5i3ib] %ﬁo Table 3 Neutron probe analysis results of glauconite in the the lower Es'
AN in the Zhanhua Sag, Jiyang Depression
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Fig. 9 Microscopical characteristics of glauconite and collophane in the the lower Es' in the Zhanhua Sag, Jiyang Depression
(a, b) H=ETHFERESA(F 30 I,1669. 60 m, %200, (a) Ffwdt, (b) IEZEMWIG) 5 (c. d) SPRLKE I BEBED (I8 15 JF,1385. 26
m, x40, (¢) i, (d)IESNE) 5 (e) JeMKE T IBEHES (INHE 27, 2158. 24 m,x 100, HRDE) 5 (1) T4 TR AR BB ( 3 60 I,
3018.70 m,x40, HfRt)
(a,b) dolomite with elliptic glauconite,the Well Luo-30,1669. 60 m, x200;(a) plane polarized light, (b)perpendicular polarized light; (c,d)

collophanite in oolitic limestone, the Well Hu-15,1385.26 m, xX40;(c¢) plane polarized light; (d) perpendicular polarized light; (e) collophanite
in micritic limestone ,the Well Gunan-27, 2158. 24m, x100, perpendicular polarized light; (f) clastic collophanite in mudstone,the Well Yi-60,
3018. 70 m, x40, plane polarized light
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Origin analysis of high-quality source rocks in the lower Es'
of Zhanhua Sag, Jiyang Depression

GONG Hongbo'’, SUN Yaoting” , LIU Jing” , LI Hui®
1) Geophysical Research Institution of Shengli Oilfield Company, SINOPEC, Dongying, Shandong, 257015
2) College of Architecture Engineering, Binzhou University, Binzhow, Shandong, 256600
3) Geo-Science Research Institution of Shengli Otlfield Company, SINOPEC, Dongying, Shandong, 257015

Objectives : The Zhanhua Sag developed three sets of source rocks, which include the upper Es*(the 4th
Member of the Eocene Shahejie Formation) , the lower Es® and the lower Es'(i.e. the 4th, 3rd and 1st Member of
the Eocene Shahejie Formation). There have been a few studies on source rocks of the lower Es' before.

Methods ; Analyzed source rocks qualities of the lower Es' in the Zhanhua Sag by using organic geochemical
methods.

Results : the result shows that source rocks of the lower Es' had high abundance of organic matter, which
kerogen are mainly type I , are high-quality hydrocarbon source rocks. Source rocks deposited center is located in
the Bonan Subsag, but best quality source rocks situated in the Gunan Subsag. Part of the hydrocarbon source rocks
are in mature stage in the Gubei Subsag and the Gunan Subsag,so exploration and development research should pay
attention to contribution of the lower Es' hydrocarbon source rocks. Depositional environments analysis showed that
tectonic subsidence rate was smaller and the climate was the north subtropical to warm temperate middle arid
climate during sedimentary period of the lower Es' in the Zhanhua Sag, didn’t support the formation of high-quality
hydrocarbon source rocks. High productivity and good water column caused by high salinity was the main reason of
the formation of high-quality hydrocarbon source rocks in the lower Es'. High salinity was due to marine
transgression in Lupen.

Conclusions; Marine transgressived along the direction of the Gunan Subsag—Gubei Subsag—Bonan Subsag,
caused the Gunan Subsag had best quality source rocks though it was not sedimentary center and sedimentation
center.

Keywords: high-quality source rocks; the lower Es' (the 1st Member of the Eocene Shahejie Formation) ;
depositional environments; paleoclimate; marine transgression; Zhanhua Sag, Jiyang Depression
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